###### Strengths and limitations of this study

-   This is the first study in the Asia-Pacific region to investigate the willingness of initiating pre-exposure prophylaxis (PrEP) among individuals, particularly men who have sex with men (MSM), who sought voluntary counselling and testing (VCT) for HIV.

-   This study provides important information on factors and barriers associated with the willingness to start PrEP, which may inform the implementation of PrEP among individuals at risk for HIV infection in the Asia-Pacific region, where PrEP is not reimbursed by the national health insurance in most of the countries.

-   Information and recall bias may limit the interpretation of the data that were obtained using questionnaire interviews from the clients.

-   The findings in this single-centre study with an HIV incidence rate of 5.5 per 100 person-years among the VCT clients who are MSM may not be generalised to other settings, risk groups, centres or countries.

Introduction {#s1}
============

Pre-exposure prophylaxis (PrEP), with the use of antiretroviral agents by HIV-negative individuals before potential exposure to HIV to prevent transmission, has been proven to be efficacious in the reduction of HIV transmission in clinical trials in certain populations, such as men who have sex with men (MSM), heterosexual men and women and injection drug users.[@R1] The efficacy of PrEP in preventing HIV transmission depends on the adherence to daily doses of tenofovir disoproxil fumarate (TDF) and emtricitabine (FTC),[@R5] which could be greater than 90% if the adherence is high (taking four tablets or more per week).[@R5] The US Food and Drug Administration (FDA) has approved daily use of coformulated TDF/FTC as PrEP in July 2012.[@R6] The US Centers for Disease Control and Prevention published a comprehensive clinical practice guideline of PrEP for the prevention of HIV infection in May 2014.[@R7] Furthermore, the Pre-exposure Option for reducing HIV in the UK: immediate or Deferred (PROUD) study supported the addition of PrEP to the standard prevention strategies for MSM who were at risk of HIV infection in England, refuting the concerns of risk compensation,[@R8] and the results of the Intervention Préventive de l'Exposition aux Risques avec et pour les Gays (IPERGAY) trial has provided another efficacious prevention strategy using on-demand PrEP in MSM against HIV infection in France.[@R9]

Although the results of the clinical trials of PrEP are promising and a significantly increasing trend in the utilisation of TDF/FTC for PrEP among commercially insured persons in the USA between 2010 and 2014,[@R10] successful implementation of PrEP among high-risk populations needs an understanding of sociocultural relationship, knowledge and acceptability of the intervention and appropriate risk assessment. Several studies have explored the awareness and willingness of PrEP in different high-risk populations.[@R11] The percentage of willingness and acceptability of PrEP ranged from 49.9% to 60.8% in these studies, which was associated with lower levels of education, regular gay scene attendance, high-risk unprotected anal intercourse (defined as having two or more partners, casual partners and/or unknown/discordant partners in the previous 12 months) and testing for HIV or sexually transmitted infections (STIs) in the previous 12 months.[@R12]

In Asia-Pacific region, PrEP using TDF/FTC has not been widely implemented or reimbursed by the health insurance, except in Australia and Thailand.[@R14] In Taiwan, 34 479 cases of HIV infection have been reported to Taiwan Centers for Disease Control (CDC) between 1984 and 2016, with an estimated HIV prevalence of 1465 per 100 000 populations. The annual cases of HIV infection continues to increase over the past decade and MSM remain the leading risk group of HIV infection, accounting for 60.4% of reported cases of HIV infection.[@R15] HIV care, including combination antiretroviral therapy and monitoring of plasma HIV RNA load and CD4 count, is provided free-of-charge at designated hospitals around Taiwan. However, the National Health Insurance does not reimburse the cost related to PrEP, though Taiwan CDC and Taiwan AIDS Society have issued PrEP guidelines in May 2016.[@R16]

Understanding how PrEP is perceived by individuals at risk for HIV transmission is important before implementation of PrEP as one of the HIV prevention strategies. This cross-sectional questionnaire survey aimed to investigate the awareness and willingness toward PrEP among individuals seeking confidential voluntary counselling and testing (VCT) services for HIV in Taiwan.

Methods {#s2}
=======

Setting of the VCT services {#s2a}
---------------------------

VCT services for HIV and syphilis have been offered free-of-charge in Taiwan, with grant support from the Taiwan CDC.[@R17] The National Taiwan University Hospital (NTUH) has provided VCT services since 1999, which was expanded in 2006. The number of attendees of the VCT programme at NTUH accounted for approximately 14% of the total number in Taiwan in recent years.[@R18] Each client seeking VCT services has a unique identification code for test results and has to complete a standardised, confidential, self-administered questionnaire interview prepared in Chinese (the English translated version available as online [supplementary data](#SP1){ref-type="supplementary-material"} at *BMJ Open* Online), designed by Taiwan CDC. After completion of counselling by trained counsellors, a blood sample was obtained for testing for HIV, syphilis and other STIs. This study was approved by the Research Ethics Committee of the hospital (registration number, 200904084R), and the VCT clients gave written informed consent with the use of the unique code before participating in this survey.
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Among the VCT clients, the overall prevalence and incidence rate was 3.5% and 3.4 per 100 person-years (PY) for HIV infection, 2.2% and 1.6 per 100 PY for syphilis and 0.3% and 0.34 per 100 PY for HCV infection, respectively, and the prevalence was 4.2% to 4.7% for chlamydia, 1.0% for amoebiasis and 0.7% for gonorrhoea.[@R17] Among the MSM population, the incidence rate of HIV infection (5.5 per 100 PY) was 10-fold higher than that of heterosexuals.[@R21]

Self-administered questionnaire interview of PrEP {#s2b}
-------------------------------------------------

The content of the questionnaire for VCT and PrEP comprised of four parts: first, the general and basic data of age, gender, level of education, current employment status and current monthly income status; second, frequency of seeking VCT services for HIV and activities clients engaged in, for example, one-night stand sex (defined as a single sexual encounter without an expectation of further relationship); third, risk assessment, which included the number of sexual partners in the past 3 months and condomless anal intercourse and use of recreational drugs in the past 1 year and fourth, the knowledge of HIV postexposure prophylaxis (PEP) and PrEP, willingness to use PrEP, concerns about using PrEP and reasons of no intention to use PrEP. PrEP was briefly described and information on the two current PrEP strategies was provided: oral PrEP with TDF/FTC administered on a once-daily basis and with TDF/FTC on an on-demand (event-driven) basis, especially on the differences of medication instruction and cost.[@R8] During the study period, TDF/FTC had not yet obtained its approval for PrEP from Taiwan FDA. All antiretrovirals were only available at the designated hospitals for HIV care around Taiwan.

The pilot questionnaire interview was conducted among the first 66 VCT clients to identify the validity and comprehensibility of the questionnaire from 9 March to 7 April 2016. After modification of the questionnaire, 44 clients piloted questionnaire interview from 8 to 13 April 2016 and no changes were made to the questionnaire thereafter.

Statistical analysis {#s2c}
--------------------

Statistical analyses were performed using SAS software V.9.2 (SAS, North Carolina, USA). Continuous variables were reported as mean±SD, analysed with non-parametric statistics and compared with Kruskal-Wallis tests. Categorical variables were expressed as percentage of the total number of clients analysed and compared with χ^2^ test. To identify factors associated with willingness of initiating PrEP, the variables with a p value less than 0.05 in univariate analysis were entered into the multivariate logistic regression analysis. Model selection were conducted using a backward elimination technique based on two criteria (ie, Akaike Information Criteria (AIC) and Type III p values) until the final model reached the optimum (minimum) AIC.[@R22] A p value of less than 0.05 was considered statistically significant. Missing data were excluded for analysis.

Results {#s3}
=======

From 8 April to 8 October 2016, a total of 1175 clients sought VCT services at NTUH and 1173 of them (99.8%) agreed to participate in this study and completed questionnaire interviews. The demographic and clinical characteristics of the participants are shown in [table 1](#T1){ref-type="table"}. The participants had a mean age of 29.7 years (SD, 7.9 years), 88.2% were of male gender, 67.4% were homosexual or bisexual male, 88.3% had diploma more than high school, 61.6% had full-time job and 57.2% had monthly income more than 30 000 New Taiwan Dollars (NTDs) (approximately US\$950).

###### 

Univariate analysis of factors associated with the willingness to use PrEP among 1173 individuals seeking voluntary counselling testing for HIV in Taiwan

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Variables                                                                                                    All individuals   Individuals willing to use PrEP   Individuals unwilling to use PrEP   Statistics\
                                                                                                                                                                                                       p value\*
  ------------------------------------------------------------------------------------------------------------ ----------------- --------------------------------- ----------------------------------- -------------
  Patient number, N (%)                                                                                        1173 (100.0)      546 (46.5)                        627 (53.5)                          

  Age, mean (SD), years                                                                                        29.7 (7.9)        29.7 (7.2)                        29.8 (8.6)                          0.2643

  Gender, %                                                                                                                                                                                            

   Male                                                                                                        88.2              93.4                              83.7                                \<0.0001

   Female                                                                                                      11.8              6.6                               16.3                                

   Transgender                                                                                                 0.0               0.0                               0.0                                 

   Highest level of education, %                                                                               100.0             100.0                             100.0                               

   More than high school                                                                                       88.3              89.1                              87.7                                0.5241

   High school or less                                                                                         11.7              11.0                              12.3                                

   Current employment status, % (n/N)                                                                          99.5              99.5                              99.5                                

   Full time                                                                                                   61.6 (719/1167)   66.5 (356/543)                    58.2 (363/624)                      0.0112

   Others                                                                                                      38.4 (448/1167)   34.4 (187/543)                    41.8 (261/624)                      

  Current monthly income status, % (n/N)                                                                                                                                                               

   \<30 000 NTDs                                                                                               42.8 (497/1161)   39.1 (210/537)                    46.0 (287/624)                      0.0203

   ≥30 000 NTDs                                                                                                57.2 (664/1161)   60.9 (327/537)                    54.0 (337/624)                      

  Sexual partners, %                                                                                                                                                                                   

   Non-MSM male                                                                                                20.9              17.6                              23.8                                \<0.0001

   MSM or bisexual male                                                                                        67.4              75.8                              60.0                                

   Female                                                                                                      11.8              6.6                               16.3                                

  Activities engaged in, %                                                                                                                                                                             

   Sex work (provider or consumer)                                                                             10.1              9.5                               10.7                                0.5611

   Having sex with someone dating online or from apps                                                          57.5              61.5                              53.9                                0.0092

   Having sex with someone dating at places, like a pub, bathhouse or gym                                      9.5               11.5                              7.8                                 0.0362

   Attending a sex party                                                                                       0.5               0.7                               0.3                                 0.4255

   One-night stand sex                                                                                         27.5              32.6                              23.1                                \<0.0001

  Risk behaviours, % (n/N)                                                                                                                                                                             

  Number of sex partners within 3 months                                                                                                                                                               

   0                                                                                                           16.9 (198/1169)   13.8 (75/543)                     19.7 (123/626)                      0.0295

   1--5                                                                                                        79.7 (932/1169)   82.7 (449/543)                    77.2 (483/626)                      

   \>5                                                                                                         3.3 (39/1169)     3.5 (19/543)                      3.2 (20/626)                        

   Having a committed sexual partner within 3 months                                                           45.2 (530/1173)   47.6 (260/546)                    43.1 (270/627)                      0.1263

   Having a casual sex partner within 3 months                                                                 60.0 (704/1173)   53.7 (293/546)                    65.6 (411/627)                      \<0.0001

   Condomless anal sex in the past 1 year                                                                      38.3 (449/1173)   46.2 (252/546)                    31.4 (197/627)                      \<0.0001

   Partner infected with HIV or other STIs                                                                     11.1 (130/1173)   12.6 (69/546)                     9.7 (61/627)                        0.1355

   Ever having STIs in the past 1 year                                                                         6.8 (80/1173)     8.2 (45/546)                      5.6 (35/627)                        0.0815

   Alcohol consumption before or during sexual activity                                                        17.3 (203/1173)   17.0 (93/546)                     17.5 (110/627)                      0.8771

   Ever using recreational drugs before or during sexual activity or attending drug party in the past 1 year   7.5 (88/1173)     11.7 (64/546)                     3.8 (24/627)                        \<0.0001

  Knowledge on prevention, %                                                                                                                                                                           

   Regular screening for HIV infection                                                                         52.9              60.3                              46.4                                \<0.0001

   Knew of HIV PEP                                                                                             67.2              73.1                              62.0                                \<0.0001

   Knew of HIV PrEP                                                                                            40.2              48.0                              33.3                                \<0.0001

  Diagnosis of STIs by current VCT visit                                                                                                                                                               

   Syphilis                                                                                                    2.9 (34/1173)     3.7 (20/546)                      2.2 (14/627)                        0.1644

   HIV                                                                                                         3.4 (40/1173)     5.7 (31/546)                      1.4 (9/627)                         \<0.0001
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

\*p Value was calculated for the differences among the two groups. Continuous variables were analysed with non-parametric statistics, Kruskal-Wallis test, while categorical variables with χ^2^ test.

MSM, men who have sex with men; NTD, New Taiwan Dollar; PEP, postexposure prophylaxis; PrEP, pre-exposure prophylaxis; STI, sexually transmitted infection; VCT, voluntary counselling testing.

Regarding the activities that VCT clients were engaged in, 57.5% of the clients reported having sex with someone online from apps and 27.5% had one-night stand sex. Up to 80% of the clients (79.7%) reported having 1--5 sexual partners in the past 3 months; 38.3% had condomless anal sex within the past 1 year and 11.1% had partners with HIV infection or other STIs. Sixty-nine percent of the clients had a casual sexual partner. Around 8.0% of the clients (7.5%) admitted to use of recreational drug during sexual activity or attending a drug party within 3 months before this survey.

With respect to knowledge on HIV testing and prevention, 52.9% of the clients had used to attend regular screening for HIV. About two-thirds of the clients (67.2%) knew of PEP while 40.2% heard of PrEP before this survey. While 3.4% of the clients tested positive for HIV, 2.9% tested positive for syphilis in the survey during the study period.

Overall, 546 VCT clients (46.5%) expressed their willingness to use PrEP, if TDF/FTC was approved for PrEP in Taiwan. Comparisons of the baseline data and characteristics between the clients with and without willingness to use PrEP are shown in [table 1](#T1){ref-type="table"}. Compared with individuals unwilling to use PrEP, individuals willing to use PrEP were more likely to be male (93.4% vs 83.7%, p\<0.0001) and homosexual and bisexual male (75.8% vs 60.0%, p\<0.0001), to have full-time job (66.5% vs 58.2%, p=0.0112) and current monthly income more than 30 000 NTDs (60.9% vs 54.0%, p=0.0203), to be engaged in sex with someone online from apps (61.5% vs 53.9%, p=0.0092) and with someone by dating at places like a pub, bathhouse or gym (11.5% vs 7.8%, p=0.0362) and to have one-night stand sex (32.6% vs 23.1%, p\<0.0001).

When the risk behaviours were concerned, not having any sexual partners (13.8% vs 19.7%, p=0.0295) and having a casual partner (53.7% vs 65.6%, p\<0.0001) were negatively associated with willingness to use PrEP. On the other hand, having condomless anal intercourse in the past 1 year (46.2% vs 31.4%, p\<0.0001) and ever using recreational drug during sexual activity or attending a drug party in the past 1 year (11.7% vs 3.8%, p\<0.0001) were associated with willingness to use PrEP.

Regarding the knowledge of HIV testing and prevention, regular screening for HIV (60.3% vs 46.4%, p\<0.0001), and being aware of PEP (73.1% vs 62.0%, p\<0.0001) and PrEP (48.0% vs 33.3%, p\<0.0001) were more common in clients with willingness to use PrEP than those without. Compared with clients without willingness to use PrEP, clients with willingness to use PrEP were more likely to test positive for HIV during the current VCT visits (5.7% vs 1.4%, p\<0.0001).

In multivariate analysis, factors associated with willingness to use PrEP are shown in [table 2](#T2){ref-type="table"}. Independent factors associated with willingness to start PrEP included male gender (OR 1.796; 95% CI 1.165 to 2.768), having full-time job (OR 1.354; 95% CI 1.052 to 1.742), one-night stand sex (OR 1.374; 95% CI 1.043 to 1.810), casual sex partners within 3 months (OR 1.329; 95% CI 1.031 to 1.714) and condomless anal sex in the past 1 year (OR 1.405; 95% CI 1.122 to 1.878), ever using recreational drugs during sexual activity or attending a drug party in the past 1 year (OR 2.571; 95% CI 1.541 to 4.287) and having regular screening for HIV infection (OR 1.321; 95% CI 1.021 to 1.711) and knowledge of PrEP (OR 1.504; 95% CI 1.159 to 1.953).

###### 

Multivariate analysis for factors associated with the willingness to use pre-exposure prophylaxis (PrEP) against HIV infection in individuals seeking voluntary counselling and testing for HIV

  Variables                                                                                                   Reference             OR (95% CI)              p Value
  ----------------------------------------------------------------------------------------------------------- --------------------- ------------------------ ---------
  Male                                                                                                        Female                1.796 (1.165 to 2.768)   0.0081
  Full-time job                                                                                               Other types           1.354 (1.052 to 1.742)   0.0187
  One-night stand sex                                                                                         Nil                   1.374 (1.043 to 1.810)   0.0240
  Having a casual sex partner within 3 months                                                                 Nil                   1.329 (1.031 to 1.714)   0.0283
  Condomless anal sex in the past 1 year                                                                      No                    1.405 (1.122 to 1.878)   0.0046
  Ever using recreational drugs before or during sexual activity or attending drug party in the past 1 year   No                    2.571 (1.541 to 4.287)   0.0003
  Regular screening for HIV infection                                                                         No                    1.321 (1.021 to 1.711)   0.0344
  Knew of HIV PrEP                                                                                            Not knowing of PrEP   1.504 (1.159 to 1.953)   0.0022

NTD, New Taiwan Dollar; PEP, postexposure prophylaxis.

Of the 546 clients who reported willingness to use PrEP, 89.5% preferred to use TDF/FTC on an on-demand (event-driven) basis. However, the concerns raised about PrEP included higher cost of medications (41.0%), potential side effects (33.5%) and inconvenient access to acquisition of TDF/FTC (28.7%). The reasons for not considering PrEP for the 627 clients included having adopted protective measures during sex (78.5%) and concerns about higher cost of medications (18.5%), potential side effects (11.6%) and inconvenient access to acquisition of TDF/FTC (8.6%).

Discussion {#s4}
==========

This is the first study to report on awareness of using TDF/FTC as PrEP against HIV and willingness to use PrEP among individuals seeking for VCT in the Asia-Pacific region in recent years. We found that, while PrEP was not reimbursed by the National Health Insurance in Taiwan, 46.5% of VCT clients were willing to use PrEP and 89.5% of them preferred to use PrEP on an event-driven basis. VCT clients who were male with full-time job, regular screening for HIV infection and knowledge of PrEP and engaged in one-night stand sex, having casual sex partners and condomless anal sex and using recreational drugs before or during sex were more likely to report willingness of initiation of PrEP. Given the demonstrated efficacy of PrEP in preventing HIV infection among MSM who were engaged in risky behaviours,[@R8] these findings suggest that there is a substantial unmet need for a new prevention strategy against HIV transmission among individuals who perceived themselves at risk for HIV and STIs and sought VCT in Taiwan.

In this study, the risky behaviours that we identified to be associated with willingness to use PrEP, particularly condomless anal sex, were similar to those reported in other studies,[@R12] which implies that engagement in risky sexual behaviours may potentiate the willingness to use PrEP. However, ever using recreational drugs before or during sexual activity has only been identified in a recent study that revealed the association between use of amyl nitrate and having sex outside the relationship.[@R28] Recreational drug use before or during sex, also termed 'chemsex', was associated with increased odds of unprotected anal intercourse by encounter-level analysis,[@R29] which has been found to be a risk factor for acquisition of HIV infection.[@R31] Therefore, the published guidelines also identify those persons having chemsex as potential candidates to initiate PrEP.[@R7]

Regarding the awareness of HIV prevention, we found that prior knowledge of PrEP was associated with willingness to uptake PrEP. Goedel and colleagues also identified the correlation between awareness with willingness to use PrEP in gay, bisexuals and other MSM in New York City.[@R33] In Spain, MSM who had heard of PrEP were more forceful in their options on the willingness to use PrEP.[@R34] Therefore, with the increased awareness of PrEP, the population at risk will be more likely to accept and initiate PrEP. To effectively implement PrEP programme, information, education and counselling of PrEP should be delivered to the populations at risk for HIV infection.

Among VCT clients with willingness to use PrEP, almost 90% of them preferred event-driven strategy to prevention against HIV infection in our study. However, the VCT clients were concerned about inconvenient access to acquisition of TDF/FTC (28.7%), higher cost of the medications (41.0%) and their potential side effects (33.5%). In the Dutch study, Bil and colleagues found that compared with daily PrEP use, the benefits of intermittent PrEP use included the lower cost and potential risk of side effects and lower threshold to start PrEP, while the barriers to PrEP included the perceived need to plan their sex life and adherence to multiple prevention strategies among MSM.[@R35] Another qualitative research identified preference of on-demand PrEP over daily PrEP, injectable PrEP and free or standardised access through community organisations or government hospitals among MSM in India.[@R36] The greatest consensus regarding more acceptable PrEP attributes has been in the mode of delivery and its cost.[@R37] Therefore, provision of information on PrEP efficacy and potential side effects, a convenient access to PrEP service and reimbursement of PrEP are necessary to make implementation of PrEP more successful among the populations at risk.

The cost of PrEP medications has been a major concern and barrier to wide implementation of PrEP among persons at risk for HIV infection. Several mathematical models investigated the cost-effectiveness or impact of PrEP on the HIV epidemic among MSM in North America,[@R38] Australia,[@R42] the UK[@R43] and the Netherlands.[@R44] All these studies demonstrated that targeting PrEP to MSM at high risk of HIV infection was cost-effective. The variability of cost-effectiveness among the different studies could be due to the differences in the HIV epidemic among MSM, direct and indirect costs and the percentage of MSM targeted for intervention. Therefore, the demonstration of the cost-effectiveness of PrEP and the potential impact on HIV epidemic when PrEP is used along with other HIV treatment and prevention programmes should be able to provide evidence and rationale for the policymakers to commit to the implementation of affordable PrEP for persons at risk for HIV infection.[@R37]

Compared with other studies about willingness to use PrEP, our study had a large sample size (1173 participants) and high participation rate of questionnaire interview (99.8% of 1175 VCT clients approached). However, several limitations should be considered. First, the study was conducted using confidential questionnaire interview to collect information on sexual risk behaviours and all data were self-reported; therefore, it is difficult to avoid recall bias and we were not able to verify the information provided. Second, the willingness of PrEP use might be overestimated because of the hypothetical questions in questionnaire interview. Given the barriers to initiation of PrEP using TDF/FTC, it remains to be seen whether action will be taken by the individuals with risky behaviours when TDF/FTC was approved for PrEP in Taiwan. Third, this is a single-centre study including VCT clients who were mainly MSM with an HIV incidence rate of 5.5 per 100 PY and all the study participants are of Asia ethnicity. Therefore, our findings may not be generalised to participants of other ethnicities and countries.

Conclusions {#s5}
===========

Among the individuals seeking VCT services in Taiwan, a substantial portion (46.5%) of the participants had willingness to initiate PrEP against HIV infection, which were independently associated with having risky sexual behaviours and awareness of PrEP. The barriers to PrEP included cost, potential adverse effects and accessibility issues. The implementation of PrEP in Taiwan could be facilitated through dissemination of the information on PrEP and provision of PrEP that is affordable and easy to access.
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